Dissecting the mechanism underlying signal transduction is one of the most vital fields in structural and cellular biology because of its importance for basic science and its medical relevance as a major source of drug discovery targets. G protein-coupled receptors (GPCRs) are the major extracellular signal transducers on the plasma membrane, and hundreds of GPCRs recognize diverse physical and chemical signals from the environment, ranging from photons to large glycoproteins. Activated GPCRs induce heterotrimeric G proteins (G αβγ ) to release GDP from G α . G α then binds GTP, amplifying the signal by initiating successive signaling cascades. In this capacity, the GPCR functions as a guanine nucleotide exchange factor (GEF). G α possesses GTPase activity and thus self-inactivates by hydrolyzing bound GTP to GDP.
There are a limited number of G protein types, and the activation mechanism of most G proteins by GPCRs is thought to be quite similar. Thus the atomic structure of rhodopsin, the only available structure of a GPCR, is highly important (Palczewski et al., 2000). However, while a few structures of rhodopsin are available, all are substantially of the same inactive form, which leaves much to be elucidated about the activation mechanism. In contrast to rhodopsin, there are many structurally characterized forms of G proteins now known, including activated complexes with bound GTP analogs or GDP AlF 4 − as well as the G protein βγ dimer and αβγ trimer (Wall et al., 1995 , Lambright et al., 1996 .
Small peptides, naturally occurring and laboratorygenerated, have been used to emulate GEF activity. Interestingly, these peptides are commonly found as amphiphilic helices despite the lack of sequence similarity among them. Mastoparan, a tetradecapeptide from Structural Biophysics Laboratory As shown in Figure 1 , the G αi1 :GDP/KB-752 complex Kouto, Mikazuki can be modeled to interact with the GPCR dimer as Sayo Hyogo 679-5148 part of a G protein trimer (Figure 1) (Hamm, 2001; Miy-Japan  ano, 2001 ). The structural model also fits well with a proposed mechanism for GDP release, the N-terminal helix lever model (Bourne, 1997; Johnston et al., 2005) ,
